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“ ” \S 4
$V$ $\{v_{-M}, \ldots, v_{M}\}$ $V^{\otimes n}$-
$v_{\epsilon_{1}}\otimes\cdots\otimes v_{\epsilon_{n}}$ $qKZ$
$qKZ$
$qKZfam$ (\S 32 )
$qKZ$ family AHA $\mathcal{H}_{n}$
$\prime \mathcal{H}_{n}$ $T_{i}(0\leq i\leq n)$






$Y_{i}:=T_{i}\ldots T_{n-1}(T_{n}\ldots T_{0})T_{1}^{-1}\ldots T_{i-1}^{-1}$ .
$Y_{1},$
$\ldots$ , Koornwinder
( [5] ) Koornwinder
$qKZ$








$(if \dim V=2M)$ ,
$V$ $=$
$\bigoplus_{-M\leq\epsilon\leq M}\mathbb{C}v_{\epsilon}$ $(if \dim V=2M+1)$ .
$q$ $R(z)\in$ End$(V\otimes V)$
( $z$ ).
$R(z)(v \otimes v_{\epsilon})=\sum_{\epsilon_{1},\epsilon_{2}’}R(z)_{\epsilon_{1}\epsilon_{2}}^{\epsilon_{1}\epsilon_{2}},v_{\epsilon_{1}’}\otimes v_{\epsilon_{2}’}$
,
$R(z)_{ij}^{ii}=1$ , $R(z)_{\iota j}^{\dot{t}j}= \frac{(1-z)q}{1-q^{2_{Z}}}$ , $R(z)_{ij}^{ji}= \frac{1-q^{2}}{1-q^{2}z}z^{\theta(i>j)}$ $(i\neq j)$
$R(z)_{i}^{ij_{j’}}=0$ ( ).
$\theta(P)=\{\begin{array}{l}1 P \text{ }\mathscr{Z}\text{ }0 P \text{ }ffl\text{ }\end{array}$
$R(z)$ $V^{\otimes 3}$ Yang-Baxter :
$R_{1,2}( \frac{z_{1}}{z_{2}})R_{1,3}(\frac{z_{1}}{z_{3}})R_{2,3}(\frac{z_{2}}{z_{3}})$ $=$ $R_{2,3}( \frac{z_{2}}{z_{3}})R_{1,3}(\frac{z_{1}}{z_{3}})R_{1,2}(\frac{z_{1}}{z_{2}})$ .
$R(z)$ $P$ 2
$(P(u\otimes v)=v\otimes u)$ $\check{R}(z)=PR(z)$
$\alpha$ $\beta$ $0\leq\alpha,$ $\beta\leq M$ $q_{n}^{1/2},$ $u_{n}^{1/2},$ $q_{0}^{1/2}$ ,
$u_{0}^{1/2},$ $s^{1/2}$ 2 $K(z)$ $\overline{K}(z)\in$ End(V)
( $z$ ):
$K(z)v_{i}= \sum_{i^{l}}K_{i}^{i},(z)v_{i’}$ , $\overline{K}(z)v_{i}=\sum_{i’}\overline{K}_{i}^{i},(z)v_{i’}$ ,
$K_{i}^{i}(z)$ $=$ 1 $(|i|\leq\alpha)$ ,
$K_{i}^{i}(z)$ $=$ $q_{n} \frac{1-z^{2}}{(1-az)(1-bz)}$ $(|i|>\alpha)$ ,
$K_{-i}^{i}(z)$ $=$ $-q_{n} \frac{(q_{n}-q_{n}^{-1})z^{2\theta(i<0)}+(u_{n}^{1/2}-u_{n}^{-1/2})z}{(1-az)(1-bz)}$ $(|i|>\alpha)$
$($ $a=q_{n}^{1/2}u_{n}^{1/2},$ $b=-q_{n}^{1/2}u_{n}^{-1/2})$ .
$2\overline{K}(z)$ $z$ $s^{1/2_{Z}-1}$ $s^{1/2}$
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$-K_{i}^{r}(z)$ $=$ 1 $(|i|\leq\beta)$ ,
$\overline{K}_{i}^{i}(z)$
$=$ $q_{0} \frac{1-sz^{-2}}{(1-cz^{-1})(1-dz^{-1})}$ $(|i|>\beta)$ ,
$\overline{K}_{-i}^{i}(z)$
$=$ $- qq_{0}\frac{(q_{0}-q_{0}^{-1})s^{\theta(i>0)}z^{-2\theta(i>0)}+(u_{0}^{1/2}-u_{0}^{-1/2})s^{1/2}z^{-1}}{(1-cz^{-1})(1-dz^{-1})}$
$($ $c=s^{1/2}q_{0}^{1/2}u_{0}^{1/2},$ $d=-s^{1/2}q_{0}^{1/2}u_{0}^{-1/2})$ .
$(|i|>\beta)$
$K_{j}^{i}(z)=\overline{K}_{j}^{i}(z)=0$ ( ). $R(z)$ $K(z)$ ,
$R(z)$ $\overline{K}(z)$ $V^{\otimes 2}$ $2_{:}$
$K_{2}(w)R_{2,1}(zw)K_{1}(z)R_{1,2}( \frac{z}{w})$ $=$ $R_{1,2}( \frac{z}{w})K_{1}(z)R_{2,1}(zw)K_{2}(w)$
$\overline{K}_{1}(z)R_{2,1}(\frac{s}{zw})\overline{K}_{2}(w)R_{1,2}(\frac{z}{w})$ $=$ $R_{1,2}( \frac{z}{w})\overline{K}_{2}(w)R_{2,1}(\frac{s}{zw})\overline{K}_{1}(z)$ .
$P^{(n)},$ $P^{(0)}$
$P^{(n)}(v_{i})=\{\begin{array}{ll}v_{i} (|i|\leq\alpha)v_{-i} (|i|>\alpha),\end{array}$ $P^{(0)}(v_{i})=\{\begin{array}{ll}v_{i} (|i|\leq\beta)civ- i (|i|>\beta),\end{array}$
$\check{K}(z)=P^{(n)}K(z),$ $\overline{K^{\vee}}(z)=P(0)\overline{K}(z)$ $c_{-M},$ $\ldots,$ $c_{M}$
$c_{0}=1$ , cic-i $=1$
$\check{K}$- $\check{R}^{\pm},\check{K}^{\pm}$ :
$\check{R}_{i}^{+}(z)=\check{\hslash}_{i+1}(z)$ , $\check{R}_{i}^{-}(z)=f(z)\check{R}_{i,i+1}(z)$ ,
$\check{K}^{+}(z)=\check{K}(z)$ , $\check{K}^{-}(z)=f^{n}(z)\check{K}(z)$ ,
$\overline{K^{\vee+}}(z)=\overline{K^{\vee}}(z)$ , $\overline{K}^{-}(z)=f^{0}(z)\overline{K^{\vee}}(z)$ .
$f,$ $f^{n},$ $f^{0}$ :
$f(z)= \frac{q^{2}z-1}{q^{2}-z}$ , $f^{n}(z)= \frac{1-q_{n}^{2}z^{2}-(u_{n}^{1/2}-u_{n}^{-1/2})z}{-q_{n}^{2}+z^{2}-(u_{n}^{1/2}-u_{n}^{-1/2})z}$ ,
$f^{0}(z)= \frac{1-sq_{0}^{2}z^{-2}-s^{1/2}q_{0}(u_{0}^{1/2}-u_{0}^{-1/2})z^{-1}}{-q_{0}^{2}+sz^{-2}-s^{1/2}q_{0}(u_{0}^{1/2}-u_{0}^{-1/2})z^{-1}}$ .
$f,$ $f^{n},$ $f^{0}$ $f(z)f(1/z)=1,$ $f^{n}(z)f^{n}(1/z)=1,$ $f^{0}(z)f^{0}(s/z)=1$







Definition 2.1 Knizhnik-Zamolodchikov $(qKZ)$
$V^{\otimes n}$- $F(z_{1}, \ldots, z_{n})$ $s$- : $1\leq i\leq n$
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$F(z_{1}, \ldots, sz_{i}, \ldots, z_{n})$ $=$ $Q_{i-1}^{\sigma}(sz_{i}/z_{i-1})\cdots Q_{1}^{\sigma}(sz_{i}/z_{1})Q_{0}^{\sigma_{0}}(z_{i})$
$Q_{1}^{\sigma}(z_{1}z_{i})\cdots Q_{i}^{\sigma}(z_{i}z_{i+1})\cdots Q_{n-1}^{\sigma}(z_{n}z_{i})Q_{n}^{\sigma_{n}}(z_{i})$
$Q_{n-1}^{\sigma}(z_{i}/z_{n})\cdots Q_{i}^{\sigma}(z_{i}/z_{i+1})F(z_{1}, \ldots, z_{n})$ .
3
$C_{n}$ Hecke $H_{n}$ ( )
$\prime rt_{n}$- Laurent $(qKZ$
family) $V^{\otimes n}$
$V^{\emptyset n}$- Laurent $qKZ$
qKZ family
3.1 Hecke
$C_{n}$ Hecke $H_{n}=H_{n}(t^{1/2}, t_{n}^{1/2}, t_{0}^{1/2})$ $T_{0},$ $\ldots,$ $T_{n}$
$(T_{0}-t_{0}^{1/2})(T_{0}+t_{0}^{-1/2})$ $=$ $0$ ,
$(T_{i}-t^{1/2})(T_{i}+t^{-1/2})$ $=$ $0$ $(1\leq i\leq n-1)$ ,
$(T_{n}-t_{n}^{1/2})(T_{n}+t_{n}^{-1/2})$ $=$ $0$ ,
$T_{0}T_{1}T_{0}T_{1}$ $=$ $T_{1}T_{0}T_{1}T_{0}$ ,
$T_{i}T_{i+1}T_{i}$ $=$ $T_{i+1}T_{i}T_{i+1}$ $(1 \leq i\leq n-2)$ ,
$T_{n-1}T_{n}T_{n-1}T_{n}$ $=$ $T_{n}T_{n-1}T_{n}T_{n-1}$ ,
$T_{i}T_{j}$ $=$ $T_{j}T_{i}$ $(|i-j|\geq 2)$ .
$Y_{i}(1\leq i\leq n)$
$Y_{i}$ $:=T_{j}\ldots T_{n-1}(T_{n}\ldots T_{0})T_{1}^{-1}\ldots T_{j-1}^{-1}$
$W=\{so,$ . . . , $s_{n}\rangle$ $C_{n}$ Weyl $s$
$n$- $W$ :
$s_{i}f(..., z_{i}, z_{i+1}, \ldots)$ $=$ $f(... z_{i+1}, z_{i}, \ldots)$
$s_{n}f(\ldots, z_{n})$ $=$ $f(..., 1/z_{n})$
$s_{0}f(z_{1}, \ldots)$ $=$ $f(s/z_{1}, \ldots)$ .
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2 $u_{n}$ $u_{0}$
$a:=t_{n}^{1/2}u_{n}^{1/2},$ $b:=-t_{n}^{1/2}u_{n}^{-1/2},$ $c:=s^{1/2}t_{0}^{1/2}u_{0}^{1/2},$ $d;=-s^{1/2}t_{0}^{1/2}u_{0}^{-1/2}$
$\mathbb{C}[z_{1}^{\pm 1}, \ldots, z_{n}^{\pm 1}]$ :
$T_{0}^{\pm 1}$ $=$ $t_{0}^{\pm 1/2}+t_{0}^{-1/2} \frac{(1-cz_{1}^{-1})(1-dz_{1}^{-1})}{1-sz_{1}^{-2}}(s_{0}-1)$
$T_{i}^{\pm 1}$ $=$ $t_{i}^{\pm 1/2}+t_{i}^{-1/2} \frac{1-t_{i}z_{i}z_{i+1}^{-1}}{1-z_{i}z_{i+1}^{-1}}(s_{i}-1)$
$T_{n}^{\pm 1}$ $=$ $t_{n}^{\pm 1/2}+t_{n}^{-1/2} \frac{(1-az_{n})(1-bz_{n})}{1-z_{n}^{2}}(s_{n}-1)$ .






$\gamma:=\min(\alpha, \beta)$ $d_{-M},$ $d_{-M+1},$ $\ldots,$ $d_{\gamma}$ $\sum_{i=-M}^{\gamma}d_{i}=n$
$\delta\in \mathbb{Z}^{n}$ $I_{d}\subset Z^{n}$ :
$\delta$
$:=$ $((-M)^{d-M}, \ldots, \ldots, (-\gamma-1)^{d_{-\gamma-1}}, (-\gamma)^{d-\gamma}, \ldots, \gamma^{d_{\gamma}})$ (1)
$I_{d}$ $;=$ $\{(m_{1}, \ldots, m_{n})\in Z^{n}$ ; (2)
$\#\{j;m_{j}=i\}=d_{i}$ $(-\gamma\leq i\leq\gamma)$
$\#\{j;m_{j}=i\}+\#\{j;m_{j}=-i\}=d_{i}$ $(-M\leq i\leq-\gamma-1)\}$ .
$I_{d}$ $\delta$ $I_{d}$
$Z^{n}$ $W$- :
$s_{0}$ . $(m_{1}, m_{2}, \ldots)$ $=$ $(-m_{1}, m_{2}, \ldots)$
$s_{i}$ . $(. . . , m_{i-1}, m_{i}, m_{i+1}, m_{i+2}, \ldots)$ $=$ $(. . . , m_{i-1}, m_{i+1}, m_{i}, m_{i+2}, \ldots)$
$s_{n}$ . $(. . . , m_{n-1}, m_{n})$ $=$ $(. . . , m_{n-1}, -m_{n})$ .
Definition 3.1 Laurent $\{f_{\epsilon};\epsilon\in I_{d}\}$
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$qf_{\epsilon}$ if $\epsilon_{i}=\epsilon_{i+1}$ (3)
$f_{S:\cdot\epsilon}$ if $\epsilon_{i}>\epsilon_{i+1}$ (4)
$q_{n}f_{\epsilon}$ if $|\epsilon_{n}|\leq\alpha$ (5)
$f_{s_{n}\cdot\epsilon}$ if $\epsilon_{n}>\alpha$ (6)
$q_{0}f_{\epsilon}$ if $|\epsilon_{1}|\leq\beta$ (7)
$c_{-\epsilon_{1}}f_{s_{0}\cdot\epsilon}$ if $\epsilon_{1}<-\beta$ (8)
$(q, q_{n}, q_{0})=(\sigma t^{\sigma/2}, \sigma_{n}t_{n}^{\sigma_{n}/2}, \sigma_{0}t_{0}^{\sigma 0/2}),$ $c_{0}:=1,$ $i<0$ $c_{i}$ $:=c_{-i}^{-1}$ .
$qKZ$
:
Theorem 3.2 $\{f_{\epsilon};\epsilon\in I_{d}\}$ $(\sigma, \sigma_{n}, \sigma_{0})$ ,
$c_{1},$ $\ldots,c_{M}$ $qKZ$ family
$F(z_{1}, \ldots, z_{n})=\sum_{\epsilon\in I_{d}}f_{\epsilon}v_{\epsilon}$
$(\sigma, \sigma_{n}, \sigma_{0})$ $c_{1},$ $\ldots,$ $c_{M}$





$Y_{i}(1\leq i\leq n)$ :
$\ovalbox{\tt\small REJECT}=T_{i}\ldots T_{n-1}(T_{n}\ldots T_{0})T_{1}^{-1}\ldots T_{i-1}^{-1}$.
Definition 3.3 $(\sigma, \sigma_{n}, \sigma 0)$ $d_{-M},$ $d_{-M+1},$ $\ldots,d_{\gamma}$ $\sum_{i=-M}^{\gamma}d_{i}=$
$n$
$\delta$ $I_{d}$ (1), (2) $E$
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Lauoent :
$Y_{i}E=\chi_{i}E$ $if \delta_{i}<-\max(\alpha, \beta)$
$T_{i}E=\sigma t^{\sigma/2}E$ if $\delta_{i}=\delta_{i+1}$
$T_{i-1}\cdots T_{1}T_{0}T_{1}^{-1}\cdots T_{i-1}^{-1}E=\sigma_{0}t_{0}^{\sigma_{0}/2}E$ $if|\delta_{i}|\leq\beta$
$T_{i}\cdots T_{n-1}T_{n}T_{n-1}^{-1}\cdots T_{i}^{-1}E=\sigma_{n}t_{n}^{\sigma_{n}/2}E$ $if|\delta_{i}|\leq\alpha$
$(T_{n-1}\cdots T_{1}T_{0}T_{1}^{-1}\cdots T_{i-1}^{-1})^{-1}T_{n}(T_{n-1}\cdots T_{1}T_{0}T_{1}^{-1}\cdots T_{i-1}^{-1})E$
$=\sigma_{n}t_{n^{n}}^{\sigma/2}E$ $if-a\leq\delta_{i}<-\beta$
$(T_{1}^{-1}\cdots T_{n-1}^{-1}T_{n}^{-1}T_{n-1}^{-1}\cdots T_{i}^{-1})^{-1}T_{0}(T_{1}^{-1}\cdots T_{n-1}^{-1}T_{n}^{-1}T_{n-1}^{-1}\cdots T_{i}^{-1})E$
$=\sigma_{0}t_{0}^{\sigma 0/2}E$ $if-\beta\leq\delta_{i}<-\alpha$ .
$(\sigma, \sigma_{n}, \sigma 0)$ , $c_{1},$ $\ldots,$ $c_{M}$ $qKZ$ family $\{f_{\epsilon};\epsilon\in I_{d}\}$
$f_{\delta}$
$\chi_{i}$ :
$\chi_{i}$ $=$ $c_{-\delta_{i}}(\sigma t^{\sigma/2})^{n(\delta,>i)-n(5,<i)}$
$n(\delta, <i):=\#\{j;j<i, \delta_{j}=\delta_{i}\}$
$n(\delta, >i):=\#\{j;j>i, \delta_{j}=\delta_{i}\}$ .
$E$ $T_{i}$
$qKZ$ family (Theorem 35)
Lemma 3.4 $\epsilon\in I_{d}$ $w\in W$ $w=s_{i}$ . $s_{i_{1}}$
$1\leq m\leq r$ $\epsilon^{(m)}:=s_{i_{m}}\cdots s_{i_{1}}\cdot\epsilon$ $T_{\emptyset}^{\epsilon}=1$
$T_{i_{m},\ldots,i_{1}}^{\epsilon}$ :
$1\leq i_{m}\leq n-1$
$T_{i_{m},\ldots,i_{1}}^{\epsilon}$ $;=$ $T_{i_{m}}T_{i_{m-1},\ldots,i_{1}}^{\epsilon}$ if $\epsilon_{i_{m}}^{(m-1)}>\epsilon_{i_{m}+1}^{(m-1)}$
$T_{i_{m},\ldots,i_{1}}^{\epsilon}$ $:=$ $\sigma t^{-\sigma/2}T_{i_{m}}T_{i_{m-1},\ldots,i_{1}}^{\epsilon}$ if $\epsilon_{i_{m}}^{(m-1)}=\epsilon_{i_{m}+1}^{(m-1)}$
$T_{i_{m},\ldots,i_{1}}^{\epsilon}$ $;=$ $T_{i_{m}}^{-1}T_{i_{m-1},\ldots,i_{1}}^{\epsilon}$ if $\epsilon_{i_{m}}^{(m-1)}<\epsilon_{i_{m}+1}^{(m-1)}$
$i_{m}=n$
$T_{i_{m},\ldots,i_{1}}^{\epsilon}$ $;=$ $T_{i_{m}}T_{i_{m-1},\ldots,i_{1}}^{\epsilon}$ if $\epsilon_{n}^{(m-1)}>\alpha$
$T_{i_{m},\ldots,\dot{\iota}_{1}}^{\epsilon}$ $:=$ $\sigma_{n}t_{n}^{-\sigma_{n}/2}T_{i_{m}}T_{i_{m-1},\ldots,i_{1}}^{\epsilon}$ $if|\epsilon_{n}^{(m-1)}|\leq\alpha$










$\epsilon\in I_{d}$ $(i_{r}, \ldots i_{1})\in\{0, \ldots, n\}^{r}$ $\epsilon$-good $\epsilon^{(m)}:=$
$s_{i_{m}}\cdots s_{i_{1}}\cdot\epsilon(1\leq m\leq r)$ :
$\epsilon_{i_{m}}^{(m-1)}$ $\neq$ $\epsilon_{i_{n}+1}^{(m-I)}$ $(1 \leq i_{m}\leq n-1)$ (9)
$|\epsilon_{n}^{(m-1)}|$ $>$ $\alpha$ $(i_{m}=n)$ (10)
$|\epsilon_{1}^{(m-1)}|$ $>$ $\beta$ $(i_{m}=0)$ . (11)



















$s_{n}\}$ $C_{n}$ Weyl $\lambda^{+}$
$W_{0}\cdot\lambda$ $\lambda_{1}^{+}\geq\lambda_{2}^{+}\geq\cdots\geq\lambda_{n}^{+}\geq 0$ $Z^{n}$
2 $\lambda\geq\mu$ $\lambda\succeq\mu$ :
$\lambda\geq\mu$ if $\sum_{j=1}^{i}\lambda_{j}\geq\sum_{j=1}^{i}\mu_{j}$ $(1 \leq\forall i\leq n)$ ,
$\lambda\succeq\mu$ if $\lambda^{+}>\mu^{+}$ , or $\lambda^{+}=\mu^{+}$ and $\lambda\geq\mu$ .
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$w\cdot\lambda^{+}=\lambda$ $w\in W_{0}$ $w_{\lambda}^{+}$ $\rho=(n-$
$1,n-2,$ $\ldots,$ $1,0),$ $\rho(\lambda)=w_{\lambda}^{+}\cdot\rho,$ $\sigma(\lambda)=(sgn(\lambda_{1}),$ $\ldots$ , sgn $(\lambda_{n}))$ (
sgn(0) $=+1)$
$\lambda\in Z^{n}$ Koornwinder $E_{\lambda}$ 2
:





$s,$ $t,$ $t_{n},$ $t_{0}$ generic
:
$s^{r-1}t^{k+1}=1$ $(n-1\geq k+1\geq 0, r-1\geq 1)$
$s^{r-1}t^{k+1}t_{n}t_{0}=1$ $(2n-2\geq k+1\geq 0, r-1\geq 1)$ .
generic $\lambda\in Z^{n}$ $Y_{i}$ $y(\lambda)_{i}$
( ) KoornwinderE$\lambda$
well-defined
$T_{i}(1\leq i\leq n)$ $E_{\lambda}$ $1\leq i\leq n-1$
$\lambda_{i}<\lambda_{i+1}$
$T_{i}E_{\lambda}=- \frac{t^{1/2}-t^{-1/2}}{y(\lambda)_{i+1}/y(\lambda)_{i}-1}E_{\lambda}+t^{1/2}E_{s_{\mathfrak{i}}\cdot\lambda}$ .
$1\leq i\leq n-1$ $\lambda_{i}=\lambda_{i+1}$
$T_{i}E_{\lambda}=t^{1/2}E_{\lambda}$ . (13)
$1\leq i\leq n-1$ $\lambda_{i}>\lambda_{i+1}$
$T_{i}E_{\lambda}$ $=$ $- \frac{t^{1/2}-t^{-1/2}}{y(\lambda)_{i+1}/y(\lambda)_{i}-1}E_{\lambda}+t^{-1/2}\frac{N_{i}^{+}N_{i}^{-}}{D_{i}^{+}D_{i}^{-}}E_{s_{i}\cdot\lambda}$ (14)
$D_{i}^{\pm}$ $;=$ $(y(\lambda)_{i+1}/y(\lambda)_{i})^{\pm 1}-1$ $(1\leq i\leq n-1)$










$D_{n}^{\pm}$ $:=$ $y(\lambda)_{n}^{\mp 2}-1$
$N_{n}^{\pm}$ $;=$
$t_{n}^{1/2}(y(\lambda)_{n}^{\mp 1}-t_{n}^{-1/2}t_{0}^{-1/2})(y(\lambda)_{n}^{\mp 1}+t_{n}^{-1/2}t_{0}^{1/2})$ .
4.2
$E_{\lambda}$ well-defined ( generic
$\lambda\in Z^{n}.$ ) (12), (13) (15) $E_{\lambda}$ $\sigma=+$ ,
$\sigma_{n}=+$
Proposition 4.1 $d_{-M},$ $\ldots,$ $d_{\gamma}$ $\sum_{i=-M}^{\gamma}d_{i}=n$ $\leq\beta$
$d_{i}=0$ $\delta$ (1) $\lambda\in \mathbb{Z}^{n}$ $\delta_{i}=\delta_{i+1}$
$\lambda_{i}=\lambda_{i+1}$ $\beta$ $>\delta_{i}\geq-\alpha$ $\lambda_{i}=0$
$E_{\lambda}$ well-defined $E_{\lambda}$ $(\sigma, \sigma_{n},\sigma 0)=(+, +, \pm)$
( $\sigma_{0}$ )
4.3 1
$2\leq k+1\leq n,$ $1\leq r-1$ $k,$ $r$
:
$s^{r-1}t^{k+1}=1$ . (17)
\S 4. 1 generic $Y_{i}$
$E_{\lambda}$ well-defined $\lambda$
$E_{\lambda}$
Definition 4.2 $\lambda\in Z^{n}$ ( $\lambda\in \mathbb{Z}_{\geq 0}^{n}$ )
$\lambda$ admissible : $1\leq i\leq n-k$
$\lambda_{i}^{+}-\lambda_{i+k}^{+}\leq r-1$ ,
$\lambda_{i}^{+}-\lambda_{i+k}^{+}=r-1$ $\Rightarrow$ $w_{\lambda}^{+}(i)<w_{\lambda}^{+}(i+k)$ .
$\lambda\in Z^{n}$ ( ) $i_{1}<\ldots<i_{p}$
$il<\ldots<j_{n-p}$
$\lambda^{0}:=(\lambda_{i_{1}}, \ldots,\lambda_{i_{p}}, -\lambda_{j_{\hslash-p}}, \ldots, -\lambda_{j_{1}})$
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$\lambda^{0}$ admissible $\lambda$ admissible
Lemma 4.3 $[2J$ (17) $\lambda\in Z^{n}$
admissible
(i) $E_{\lambda}$ well-defined.
(ii) $T_{i}E_{\lambda}=-t^{-1/2}E_{\lambda}\Leftrightarrow s_{i}\lambda$ admissible
Proposition 4.4 $n=Mm$ $(k, r)=(M, 2)$
$s=t^{-M-1}$
$\mu=(m-1, m-2, \ldots, 1,0, m-1, m-2, \ldots , 1, 0, , . . , m-1, m-2, \ldots, 1,0)$
admissible $E_{\mu}$ $s=t^{-M-1}$ well-defined
$i\in\{1, \ldots , n\}\backslash \{m, 2m, \ldots, Mm\}$ $T_{i}E_{\mu}=-t^{-1/2}E_{\mu}$
$E_{\mu}$ $\alpha=\beta=0,$ $\sigma=-,$ $(d_{-M}, \ldots, d_{-1}, d_{0})=(m, \ldots, m, 0)$
$E_{\mu}$




\S 4.1 generic $\lambda\in Z^{n}$ $E_{\lambda}$ well-
defined (18) \S 4.2
$E=E_{(\ell,\ldots,\ell)}(z_{1}, \ldots, z_{n};t_{n}=-s^{-l})$ (13) (16)
:
$T_{i}E$ $=$ $t^{1/2}E$ $(1 \leq i\leq n-1)$ ,
$T_{n}E$ $=$ $-t_{n}^{-1/2}E$ ,
$T_{0}E$ $=$ $t_{0}^{1/2}E$ .
$\sigma_{n}=-$
Proposition 4.5 $E_{(\ell,\ldots,\ell)}(z_{1}, \ldots, z_{n};t_{n}=-s^{-\ell})$ $(\sigma, \sigma_{n}, \sigma_{0})=(+, -, +)$
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